United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 , 

Alexandria, Virginia 22313-1450 

www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/720,460 



11/24/2003 



Shigeo Ohno 



23405 7590 10/20/2006 

HESLIN ROTHENBERG FARLEY & MESITI PC 
5 COLUMBIA CIRCLE 
ALBANY, NY 12203 



2352.002 



6486 



EXAMINER 



STEADMAN, DAVID J 



ART UNIT 



PAPER NUMBER 



1656 

DATE MAILED: 10/20/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summarv 


Application No. 

10/720,460 


Applicant(s) 

OHNO, SHIGEO 


Examiner 

David J. Steadman 


Art Unit 

1656 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- . Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 05 December 2005 and 03 August 2006 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

A)M Claim(s) 1-14 and 16-20 is/are pending in the application. 

4a) Of the above claim(s) 4-14.18 and 19 is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) ^ Claim(s) 1-3.16.17 and 20 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) H The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)E3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)|SI All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. ^ Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) ^ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date S/9/04. 8/3/06 . 6) |3 Other: Appendices A. B. C . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Mail Date 20060929 



Application/Control Number: 10/720,460 Page 2 
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DETAILED ACTION 
Status of the Application 

[1] The Art Unit location of your application in the USPTO has changed. To aid in 

correlating any papers for this application, all further correspondence regarding this 

application should be directed to Art Unit 1656. 

[2] Claims 1-14 and 16-20 are pending in the application. 

[3] Applicant's amendment to the claims, filed 5 December 2005 is acknowledged. 

This listing of the claims replaces all prior versions and listings of the claims. 

[4] Receipt of an information disclosure statement, filed 3 August 2006, in response 

to a request for information under 37 CFR 1.105, mailed 17 February 2006, is 

acknowledged. 

Election/Restriction 

[5] Applicant's election without traverse of Group I, claims 1-3 and 16-17, in the reply 
filed on 12/5/2005, is acknowledged. 

[6J. Claims 4-14 and 18-19 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to nonelected inventions, there being no allowable 
generic or linking claim. 

[7] Claims 1-3, 16-17, and newly added claim 20, which depends from claim 16, are 
being examined on the merits. Claims 16-17 have been examined only to the extent the 
claims read on the elected subject matter. 
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Claim to Domestic and Foreign Priority 
[8] Applicants' claim to domestic priority under 35 U.S.C. § 1 20 to PCT/JP01/1 0234, 
filed 22 November 2001, is acknowledged. Applicant's claim to foreign priority under 35 
U.S.C. § 1 19(a)-(d) to Japanese application JP 2001-156088, having the priority date of 
24 May 2001 , is acknowledged. A certified copy of the foreign priority document has 
been filed in the instant application. 

Information Disclosure Statement 

[9] With the exception of reference CC of the IDS filed 9 August 2004, all references 
cited in the IDSs filed 9 August 2004 and 3 August 2006 have been considered by the 
examiner. A copy of Forms PTO-1449 is attached to the instant Office action. Reference 
CC of the IDS filed 9 August 2004 is lined through as this citation is a duplicate of 
reference CC of the IDS filed 3 August 2006. 

Specification/Informalities 
[10] The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The following title is 
suggested: --Human SMG-1 Polypeptide--. 

Claim Objection(s) 

[11] Claims 1 and 1 6 are objected to in the recitation of "SMG-1 ." Abbreviations, 
unless otherwise obvious and/or commonly used in the art, should not be recited in the 
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claims without at least once reciting the entire phrase for which the abbreviation is used. 
Appropriate correction is required. 

[12] Claim 1 is objected to as using a confusing format. The claim lists parts (1 ) and 
(2) and it is unclear as to whether applicant intends for parts (1 ) and (2) to be jointly 
included in claim 1 or whether parts (1) and (2) are intended as being separate claims. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112, Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

[13] Claim(s) 16 and 20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The term "SMG-1 mutant" in claim 16 (claim 20 dependent therefrom) is a 
relative term which renders the claim indefinite as there is no indication in the claims or 
the specification as the sequence(s) of an SMG-1 polypeptide or polypeptides that 
applicant considers to be "non-mutant" and/or "mutant" such that a skilled artisan would 
have a reference sequence or sequences in order to make a determination of those 
polypeptides that are considered to be "mutant" SMG-1 polypeptides and those that are 
considered to be "non-mutant." As such, it is unclear as to the scope of SMG-1 
polypeptides that are encompassed by the claim. In the interest of advancing 
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prosecution, the examiner has interpreted the term as encompassing any polypeptide 
variants of SEQ ID NO:2, including those that maintain SMG-1 activity. 



Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, 
subject to the conditions and requirements of this title. 

[14] Claims 1-3 and 16-17 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. The claims are drawn to 
polypeptides or agents. The claims read on a product of nature and should be amended 
to indicate the hand of the inventor, e.g., by insertion of "purified" or "isolated". See 
MPEP§2105. 

Claim Rejections - 35 USC § 112, First Paragraph 
The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner 
and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

[15] Claims 16 and 20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contain subject matter 
which was not described in the specification in such a way as to reasonably convey to 
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one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. This is a new matter rejection. 

MPEP § 2163 states, "when filing an amendment an applicant should show 
support in the original disclosure for new or amended claims" (MPEP 8 th Ed., October 
2006 Revision at pp. 2100-176 and 2100-183) and "[i]f the originally filed disclosure 
does not provide support for each claim limitation, or if an element which applicant 
describes as essential or critical is not claimed, a new or amended claim must be 
rejected under 35 U.S.C. 1 12, para. 1 , as lacking adequate written description." 

Claim 16 (claim 20 dependent therefrom) has been amended on 5 December 
2005 to delete the term "activity-deficient," thus broadening the scope of claimed agents 
for suppressing nonsense-mediated mRNA decay to comprising any SMG-1 mutant. In 
the response accompanying the amendment, applicant fails to show support for the 
amendment to claim 16. While the examiner can find support for an agent for 
suppressing nonsense-mediated mRNA decay comprising an activity-deficient SMG-1 
mutant, the examiner can find no support for an agent for suppressing nonsense- 
mediated mRNA decay to comprising any SMG-1 mutant. Applicant is invited to show 
support for the claim limitation at issue. 

[16] Claims 1-2, 16-17, and 20 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contain subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
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was filed, had possession of the claimed invention. This is a written description 
rejection. 

Claim 1 (claim 17 dependent therefrom) is drawn to (in relevant part) a genus of 
polypeptides having SMG-1 activity and comprising any variant of amino acids 129 to 
3657 of SEQ ID NO:2. Claim 2 is drawn to (in relevant part) a genus of polypeptides 
having SMG-1 activity and comprising a polypeptide having at least 90% homology 
(interpreted as meaning identity) to amino acids 129-3657 of SEQ ID NO:2, amino acids 
1-3657 of SEQ ID NO:2, or amino acids 107-3657 of SEQ ID NO:2. The specification 
defines "SMG-1 activity" as "an activity of phosphorylating Upf1/SMG-2 [Sun, X. et al., 
Proc. Natl. Acad. Sci. USA, 95, 10009-10014 (1998); and Bhattacharya, A. et al., RNA, 
6, 1226-1235 (2000)]" (specification at p. 6, lines 17-20). Claims 16 and 20 are drawn to 
(in relevant part) an agent for suppressing nonsense-mediated mRNA decay comprising 
a genus of SMG-1 mutants having any structure and any activity and optionally further 
comprising any aminoglycoside antibiotic having any structure ["aminoglycoside 
antibiotic" is defined in the specification as being "not particularly limited, so long as it 
has a nonsense suppression activity alone," specification at p. 34, 2 nd full paragraph]. 

The Court of Appeals for the Federal Circuit has held that a "written description of 
an invention involving a chemical genus, like a description of a chemical species, 
'requires a precise definition, such as by structure, formula [or] chemical name, 1 of the 
claimed subject matter sufficient to distinguish it from other materials." For claims drawn 
to a genus, MPEP § 2163 states the written description requirement for a claimed genus 
may be satisfied through sufficient description of a representative number of species by 
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actual reduction to practice, reduction to drawings, or by disclosure of relevant, 
identifying characteristics, i.e., structure or other physical and/or chemical properties, by 
functional characteristics coupled with a known or disclosed correlation between 
function and structure, or by a combination of such identifying characteristics, sufficient 
to show the applicant was in possession of the claimed genus. MPEP § 2163 states that 
a representative number of species means that the species which are adequately 
described are representative of the entire genus. Thus, when there is substantial 
variation within the genus, one must describe a sufficient variety of species to reflect the 
variation within the genus. In this case, the specification discloses only a single species 
of the genus of polypeptides of claims 1-2, i.e., SEQ ID NO:2, and only a single species 
of the genus of recited polypeptides of claim 16, i.e., SEQ ID NO:2 with a single 
mutation, wherein the mutation is Asp at. position 2331 replaced with Ala [specification 
at p. 34, 3 rd full paragraph]. Other than this single representative species, the 
specification fails to disclose any other additional representative species of the genus of 
claimed polypeptides. While MPEP § 2163 acknowledges that in certain situations "one 
species adequately supports a genus," it is also acknowledges that "[f]or inventions in 
an unpredictable art, adequate written description of a genus which embraces widely 
variant species cannot be achieved by disclosing only one species within the genus." In 
the instant case, the claimed genus of polypeptides of claims 1-2 encompasses species 
that are widely variant with respect to structure [because the genus of polypeptides is 
limited to those having "SMG-1 activity" as defined above, the genus is not considered 
to have widely variant functions] and the genus of polypeptides of claim 16 
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encompasses species that are widely variant with respect to structure and function. As 
such, the disclosure of the single representative species of polypeptides of claims 1-2, 
i.e., SEQ ID NO:2 or single representative species of polypeptides of claim 16, i.e., SEQ 
ID NO:2 with a single mutation, wherein the mutation is an Asp to Ala mutation at 
position 2331 , is insufficient to be representative of the attributes and features of all 
species encompassed by the claimed genus of claimed or recited polypeptides. 

Given the lack of description of a representative number of polynucleotides, the 
specification fails to sufficiently describe the claimed invention in such full, clear, 
concise, and exact terms that a skilled artisan would recognize that applicant was in 
possession of the claimed invention. 

[17] Claims 1-2, 16-17, and 20 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for the polypeptide of SEQ ID NO:2, 
does not reasonably provide enablement for all variants of SEQ ID NO:2, including SEQ 
ID NO:2 with a single mutation, wherein the mutation is an Asp to Ala mutation at 
position 2331 , broadly encompassed by the claims. The specification does not enable 
any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention commensurate in scope with these claims. 

It is the examiner's position that undue experimentation is required for a skilled 
artisan to make and/or use the entire scope of the claimed invention. Factors to be 
considered in determining whether undue experimentation is required are summarized 
in In re Wands (858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988)) as follows: 
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(A) The breadth of the claims; (B) The nature of the invention; (C) The state of the prior 
art; (D) The level of one of ordinary skill; (E) The level of predictability in the art; (F) The 
amount of direction provided by the inventor; (G) The existence of working examples; 
and (H) The quantity of experimentation needed to make or use the invention based on 
the content of the disclosure. See MPEP § 2164.01(a). MPEP 2164.04 states, "[w]hile 
the analysis and conclusion of a lack of enablement are based on the factors discussed 
in MPEP § 2164.01(a) and the evidence as a whole, it is not necessary to discuss each 
factor in the written enablement rejection" and that "[t]he language should focus on 
those factors, reasons, and evidence that lead the examiner to conclude that the 
specification fails to teach how to make and use the claimed invention without undue 
experimentation, or that the scope of any enablement provided to one skilled in the art 
is not commensurate with the scope of protection sought by the claims." Accordingly, 
the Factors most relevant to the instant rejection are addressed in detail below. 

The breadth of the claims : Claim 1 (claim 17 dependent therefrom) is drawn to (in 
relevant part) all polypeptides having SMG-1 activity and comprising any variant of SEQ 
ID NO:2. Claim 2 is drawn to (in relevant part) all polypeptides having SMG-1 activity 
and comprising a polypeptide having at least 90% homology (interpreted as meaning 
identity) to amino acids 129-3657 of SEQ ID NO:2, amino acids 1-3657 of SEQ ID 
NO:2, or amino acids 1 07-3657 of SEQ ID NO:2. It is noted that the specification 
defines "SMG-1 activity" as "an activity of phosphorylating Upfl/SMG-2 [Sun, X. et al., 
Proc. Natl. Acad. Sci. USA, 95, 10009-10014 (1998); and Bhattacharya, A. et al., RNA, 
6, 1226-1235 (2000)]" (specification at p. 6, lines 17-20). Claims 16 and 20 are drawn to 
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(in relevant part) an agent for suppressing nonsense-mediated mRNA decay comprising 
any SMG-1 mutant having any sequence of amino acids and any activity and optionally 
further comprising any aminoglycoside antibiotic having any structure ["aminoglycoside 
antibiotic which may be used in the pharmaceutical composition of the present invention 
for suppressing nonsense is not particularly limited, so long as it has a nonsense 
suppression activity alone," specification at p. 34, 2 nd full paragraph]. The enablement 
provided by the specification is not commensurate in scope with the claims with regard 
to broad scope of polypeptides encompassed by the claims. In this case, the 
specification is enabling only for the polypeptide of SEQ ID NO:2. 

The state of the prior art: The level of one of ordinary skill: and The level of predictability 
in the art : The amino acid sequence of a polypeptide determines the polypeptide's 
structural and functional properties. Predictability of which changes can be tolerated in a 
protein's amino acid sequence and obtain the desired activity/utility requires a 
knowledge of and guidance with regard to which amino acids in the protein's sequence, 
if any, are tolerant of modification and which are conserved (i.e., expectedly intolerant to 
modification), and detailed knowledge of the ways in which the proteins' structure 
relates to its function. The positions within a protein's sequence where modifications can 
be made with a reasonable expectation of success in obtaining a polypeptide having the 
desired activity/utility are limited in any protein and the result of such modifications is 
highly unpredictable. In addition, one skilled in the art would expect any tolerance to 
modification for a given protein to diminish with each further and additional modification, 
e.g., multiple substitutions. At the time of the invention, methods for isolating or 
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generating variants of a given polypeptide acid were known in the art. However, neither 
the specification nor the state of the art at the time of the invention provide the 
necessary guidance for altering the polypeptide of SEQ ID NO:2 with an expectation of 
obtaining a polypeptide having the desired activity/utility. At the time of the invention, 
there was a high level of unpredictability associated with altering a polypeptide 
sequence with an expectation that the polypeptide will maintain the desired 
activity/utility. For example, in the "Introduction to Protein Structure," [Branden and 
Tooze, Garland Publishing Inc., New York], it is disclosed that "[p]rotein engineers 
frequently have been surprised by the range of effects caused by single mutations that 
they hoped would change only one specific and simple property in enzymes" and "[t]he 
often surprising results of such experiments reveal how little we know about the rules of 

protein stability they also serve to emphasize how difficult it is to design de novo 

stable proteins with specific functions" (page 247). The cited teachings of "Introduction 
to Protein Structure" are exemplified by the reference of Witkowski et al. [Biochemistry 
(1999) 38:1 1643-1 1650], which teaches that only a single amino acid substitution 
results in conversion of the parent polypeptide's activity from a beta-ketoacyl synthase 
to a malonyl decarboxylase (see e.g., Table 1, page 1 1647). 

77?e amount of direction provided by the inventor and The existence of working 
examples : The specification discloses how to make and use only a single working 
example of the claimed polypeptide, i.e., SEQ ID NO:2. While it is acknowledged that 
the specification discloses a SEQ ID NO:2 variant, i.e., SEQ ID NO:2 with a single 
mutation, wherein the mutation is an Asp to Ala mutation at position 2331, it is unclear 
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as to how a skilled artisan is to use this disclosed polypeptide. Other than the single 
working example of SEQ ID NO:2, the specification fails to disclose any specific 
guidance for altering the amino acid sequence of SEQ ID NO:2 with an expectation that 
the resulting variants of SEQ ID NO:2 as encompassed by the claims will achieve or 
maintain the desired activity/utility. 

The Quantity of experimentation needed to make or use the invention based on the 
content of the disclosure : While methods of isolating or generating variants of a 
polypeptide were known in the art at the time of the invention, it was not routine in the 
art to screen - by a trial and error process - for all polypeptide variants having a 
substantial number of modifications as encompassed by the claims for those 
polypeptides having the desired activity/utility. 

In view of the overly broad scope of the claims, the lack of guidance and working 
examples provided in the specification, the high level of unpredictability, and the 
quantity of experimentation, undue experimentation would be necessary for a skilled 
artisan to make and use the entire scope of the claimed invention. Applicants have not 
provided sufficient guidance to enable one of ordinary skill in the art to make and use 
the claimed invention in a manner reasonably correlated with the scope of the claims. 
The scope of the claims must bear a reasonable correlation with the scope of 
enablement (In re Fisher, 166 USPQ 19 24 (CCPA 1970)). Without sufficient guidance, 
determination of having the desired biological characteristics is unpredictable and the 
experimentation left to those skilled in the art is unnecessarily, and improperly, 
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extensive and undue. See In re Wands 858 F.2d 731 , 8 USPQ2nd 1400 (Fed. Cir, 
1988). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for a 
patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 
371(c) of this title before the invention thereof by the applicant for patent. 

[18] Claims 1-2 and 16-17 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Denning et al. [J Biol Chem (2001 ) 276:22709-22714; cited as reference CG in the 
IDS filed 9 August 2004] as evidenced by GenBank Accession Number AY014957. 
Applicant's attention is directed to the upper right-hand corner of page 22709 of 
Denning et al., which states, "[published, JBC Papers in Press, April 30, 2001." 
According to the "JBC Papers in Press" website (www.jbc.org/pips/index.dtl; viewed on 
February 13, 2006), "JBC Papers in Press... will establish publication priority" 
(emphasis in original). 

Initially, it is noted that claim 2 recites "a 90% or more homology," wherein the 
term "homology" is defined in the specification as "a value obtained by BLAST [Basic 
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local alignment search tool; Altschul, S. F. et al., J. Mol. Biol., 215, 403-410, (1990)]" 
(specification at p. 16, top). As BLAST can be used to determine similarity between two 
sequences, in accordance with MPEP 2111.01, which states (in relevant part), "[d]uring 
examination, the claims must be interpreted as broadly as their terms reasonably allow," 
the term "homology" has been interpreted as similarity between two sequences. 

The claims are drawn to variants of SEQ ID NO:2 having SMG-1 activity (claims 
1-2), an agent thereof (claim 17), and an agent for suppressing NMD comprising an 
SMG-1 mutant (claim 16). 

Denning et al. teaches isolation of an SMG-1 polypeptide, which has the ability to 
phosphorylate Upflp (p. 22713, Figure 4) or kinase-deficient SMG-1 mutants (p. 22710, 
right column, middle) and teaches the GenBank Accession Number of the encoding 
nucleic acid, i.e., AY014957 (p. 22709, bottom, left). The polypeptide encoded by 
Accession Number AY01 4957 is 99.7% similar to SEQ ID NO:2 (see Appendix A). 

This anticipates claims 1-2 and 16-17 as written. 

While it is acknowledged that Denning et al. does not teach the polypeptide as 
being useful for "suppressing nonsense-mediated mRNA decay" or for "promoting 
nonsense-mediated mRNA decay," it is noted that if the prior art structure is capable of 
performing the intended use, then it meets the claim. See MPEP 211 1.02.11. 

[19] Claims 1-3 and 16-17 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Ohnishi et al. ("23 rd Annual Meeting of the Molecular Biology Society of Japan," 
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Program and Abstracts, December 14, 2000; cited as reference CB in the IDS filed 9 
August 2004). 

Claims 1-2 and 16-17 are drawn to polypeptides and agents as described above! 
Claim 3 is drawn to a polypeptide consisting of SEQ ID NO:2. 

The reference of Ohnishi et al. teaches cloning of a human SMG-1 polypeptide 
(Figure 1 A) isolated from HeLa cells that is 400 or 430 kDa (Figure 3 and description 
thereof), which is disclosed as having kinase activity (Figure 4 and description thereof). 
A visual comparison of the sequences of SMG-1 as reported by Ohnishi et al. and SEQ 
ID NO:2 herein indicates that the sequences are identical. This anticipates claims 1-3 
and 16-17 as written. 

While it is acknowledged that Ohnishi et al. does not teach the polypeptide as 
being useful for "suppressing nonsense-mediated mRNA decay" or for "promoting 
nonsense-mediated mRNA decay," it is noted that if the prior art structure is capable of 
performing the intended use, then it meets the claim. See MPEP 21 1 1 .02.ll. Since the 
Office does not have the facilities for examining and comparing applicant's protein with 
the protein of the prior art, the burden is on the applicant to show a novel or unobvious 
difference between the claimed product and the product of the prior art (i.e., that the 
protein of the prior art does not possess the same material structural and functional 
characteristics of the claimed protein). See In re Best, 562 F.2d 1252, 195 USPQ 430 
(CCPA 1977) and In re Fitzgerald et al., 205 USPQ 594. 
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[20] Claims 1-3 and 16-17 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Yamashita et al. (Genes Develop 15:2215-2228, 2001; cited as reference CH in the 
IDS filed 9 August 2004). 

Claims 1-3 and 16-17 are drawn to polypeptides and agents as described above. 

The reference of Yamashita et al. teaches cloning of a human SMG-1 
polypeptide (Figure 1 A) isolated from HeLa cells that is 430 kDa (p. 2218, left column, 
top), which is disclosed as having kinase activity (p. 2218, right column, bottom). The 
polypeptide of Yamashita et al. is 100% identical to SEQ ID NO:2 herein (see Appendix 
B). This anticipates claims 1-3 and 16-17 as written. 

While it is acknowledged that Ohnishi et al. does not teach the polypeptide as. 
being useful for "suppressing nonsense-mediated mRNA decay" or for "promoting 
nonsense-mediated mRNA decay," it is noted that if the prior art structure is capable of 
performing the intended use, then it meets the claim. See MPEP 21 1 1 .02. II. Since the 
Office does not have the facilities for examining and comparing applicant's protein with 
the protein of the prior art, the burden is on the applicant to show a novel or unobvious 
difference between the claimed product and the product of the prior art (i.e., that the 
protein of the prior art does not possess the same material structural and functional 
characteristics of the claimed protein). See In re Best, 562 F.2d 1252, 195 USPQ 430 
(CCPA 1977) and In re Fitzgerald et al., 205 USPQ 594. 

[21] Claims 1-3 and 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Ohnishi et al. ("22 nd Annual Meeting of the Molecular Biology Society of Japan," 

I 
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Program and Abstracts, December 7-10, 1999; cited as reference CC in the IDS filed 3 
August 2006). 

Claims 1-3 and 16-17 are drawn to polypeptides and agents as described above. 

The reference of Ohnishi et al. teaches immunoprecipitation of a polypeptide 
referred to as "LICK" from HeLa cell extract (slide 2, part B), which is identified by the 
reference as being 400 or 430 kDa having kinase activity (abstract) and having an 
internal sequence that is 100% identical to amino acids 2331 to 2356 of SEQ ID NO:2 
herein. This anticipates claims 1-3 and 16-17 as written. 

While it is acknowledged that Ohnishi et al. does not teach the entire sequence 
of LICK, applicant's attention is directed to MPEP 21 12, wherein the Court in In re Crish, 
393 F.3d 1253, 1258, 73 USPQ2d 1364, held that "the claimed promoter sequence 
obtained by sequencing a prior art plasmid that was not previously sequenced was 
anticipated by the prior art plasmid which necessarily possessed the same DNA 
sequence as the claimed oligonucleotides. The court stated that 'just as the discovery of 
properties of a known material does not make it novel, the identification and 
characterization of a prior art material also does not make it novel."' In this case, the 
polypeptide of Ohnishi et al. and the polypeptide of SEQ ID NO:2 are both disclosed 
inter alia as being isolated from HeLa cells, being 400 or 430 kDa, having kinase 
activity, and having an identical internal sequence as noted above (pp. 48-49 and 57-58 
and sequence listing for SEQ ID NO:2). As such, it is the examiner's position that the 
polypeptide of Ohnishi et al. is SEQ ID NO:2. If applicant traverses the instant rejection 
on the grounds that Ohnishi et al. does not demonstrate that the disclosed polypeptide 
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has "SMG-1 activity" as defined in the specification (p. 6, lines 17-20), it is noted that 
this is an inherent feature of the polypeptide of Ohnishi et al. Also, while it is 
acknowledged that Ohnishi et al. does not teach the polypeptide as being useful for 
"suppressing nonsense-mediated mRNA decay" or for "promoting nonsense-mediated 
mRNA decay," it is noted that if the prior art structure is capable of performing the 
intended use, then it meets the claim. See MPEP 21 1 1 .02.1 1. Since the Office does not 
have the facilities for examining and comparing applicant's protein with the protein of 
the prior art, the burden is on the applicant to show a novel or unobvious difference 
between the claimed product and the product of the prior art (i.e., that the protein of the 
prior art does not possess the same material structural and functional characteristics of 
the claimed protein). See In re Best, 562 F.2d 1252, 195 USPQ 430 (CCPA 1977) and 
In re Fitzgerald et al., 205 USPQ 594. 

[22] Claims 1-2 and 16-17 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Loughney et al. (US Patent 6,344,549). 

The claims are drawn to polypeptides and agents as described above. 

Loughney et al. teaches isolation of a kinase polypeptide, SEQ ID NO:2, which 
has 99.9% similarity to SEQ ID NO:2 herein (see Appendix C). Loughney et al. teaches 
the polypeptide is most closely related to C. elegans SMG-1 (column 32). 

This anticipates claims 1-2 and 16-17 as written. 

If applicant traverses the instant rejection on the grounds that Loughney et al. 
does not demonstrate that the disclosed polypeptide has "SMG-1 activity" as defined in 



I 
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the specification (p. 6, lines 17-20), it is noted that this is an inherent feature of the 
polypeptide of SEQ ID NO:2 of Loughney et al. Also, while it is acknowledged that 
Loughney et al. does not teach the polypeptide as being useful for "suppressing 
nonsense-mediated mRNA decay" or for "promoting nonsense-mediated mRNA decay," 
it is noted that if the prior art structure is capable of performing the intended use, then it 
meets the claim. See MPEP 211 1 .02.ll. Since the Office does not have the facilities for 
examining and comparing applicant's protein with the protein of the prior art, the burden 
is on the applicant to show a novel or unobvious difference between the claimed 
product and the product of the prior art (i.e., that the protein of the prior art does not 
possess the same material structural and functional characteristics of the claimed 
protein). See In re Best, 562 F.2d 1252, 195 USPQ 430 (CCPA 1977) and In re 
Fitzgerald et al, 205 USPQ 594. 

Conclusion 

[23] Status of the claims: 

Claims 1-14 and 16-20 are pending. 

Claims 4-14 and 18-19 are withdrawn from consideration. 

Claims 1-3, 16-17, and 20 are rejected. 

No claim is in condition for allowance. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David J. Steadman whose telephone number is 571- 
272-0942. The examiner can normally be reached on Monday to Thursday, 6:30 am to 
5:00 pm. 



Application/Control Number: 10/720,460 



Page 21 



Art Unit: 1656 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kathleen Kerr can be reached at 571-272-0931 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). /1<J^ 



David J. Steadman, Ph.D. 
Primary Examiner 
Art Unit 1656 
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APPENDIX A 

AY014957 

LOCUS AY014957 11036 bp mRNA linear PRI 18-JUN-2001 

DEFINITION Homo sapiens PI-3-kinase-related kinase SMG-1 (SMG1) mRNA, complete 
cds . 

ACCESSION AY014 957 

VERSION AY014957.1 GI: 14132743 

KEYWORDS 

SOURCE Homo sapiens (human) 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Primates; Catarrhini; 
Hominidae ; Homo . 
REFERENCE 1 (bases 1 to 11036) 

AUTHORS Denning, G., Jamieson,L., Maquat,L.E., Thompson, E .A. and Fields, A. P. 
TITLE Cloning of a novel phosphatidyl inositol kinase-related kinase: 

characterization of the human SMG-1 RNA surveillance protein 
JOURNAL J. Biol. Chem. 276 (25), 22709-22714 (2001) 
PUBMED 11331269 
REFERENCE 2 (bases 1 to 11036) 

AUTHORS Denning, G. # Jamieson,L. and Fields, A. P. 
TITLE Direct Submission 

JOURNAL Submitted (28-NOV-2000) Human Biological Chemistry and Genetics, 
The University of Texas Medical Branch, 301 University Blvd., 
Galveston, TX 77555, USA 
FEATURES Location/Qualifiers 
source 1. .11036 

/organism^" Homo sapiens" 
/mol_type= " mRNA" 
/db_xre f ■ " t axon : 9 6 0 6 " 
gene 1. .11036 

/gene="SMGl" 
CDS 133. .9228 

/gene="SMGl" 

/note=" similar to Caenorhabditis elegans nonsense -mediated 

mRNA decay protein SMG-1; hSMG-l" 

/codon_start=l 

/product =" PI -3 -kinase-related kinase SMG-1" 
/protein_id="AAK00511. 1" 
/db__xref ="GI : 14132744" 

/translation="MWALSPTVFALLSKNLMIVHSDLAVHFPAIQYAVLYTLYSHCTR 
HDHF I S S SLS SS S PS LFDGAVI STVTTATKKHFS 1 1 LNLLGI LLKKDNLNQDTRKLLM 
TWALEAAVLMKKSETYAPLFSLPSFHKFCKGLLANTLVEDVNICLQACSSLHALSSSL 
PDDLLQRCVDVCRVQLVHSGTRIRQAFGKLLKS I PLDWLSNNNHTE IQEI SLALRSH 
MSKAPSNTFHPQDFSDVISFILYGNSHRTGKDNWLERLFYSCQRLDKRDQSTIPRNLL 
KTD AVLWQWAI WEAAQ FT VLS KLRT PLGRAQDT FQT I EG 1 1 RS LAAHT LN PDQD VS QW 
TTADNDEGHGNNQLRLVLLLQYLENLEKLMYNAYEGCANALTSPPKVIRTFFYTNRQT 
CQDWLTRIRLSIMRVGLLAGQPAVTVllHGFDLLTEMKTTSLSQGNELEvTIMMVVEAL 
CELHCPEAIQGIAVWSSSIVGKNLLWINSVAQQAEGRFEKASVEYQEHLCAMTGVDCC 
ISSFDKSVLTLANAGRNSASPKHSLNGESRKTVLSKPTDSSPEVINYLGNKACECYIS 
IADWAAVQEWQNAIHDLKKSTSSTSLNLKADFNYIKSLSSFESGKFVECTEQLELLPG 
ENINLLAGGSKEKIDMKKLLPNMLS PDPRELQKS IEVQLLRSSVCLATALNPI EQDQK 
WQS I T ENWKYLKQTS R I A I G PLRLS TLTVS QS L PVLSTLQL YCS S ALENTVS NRLS T 
EDCLIPLFS EALRS CKQHD VRPWMQALRYTMYQNQLLEKI KEQTVP I RSHLME LGLT A 
AKFARKRGNVSLATRLLAQCSEVQLGKTTTAQDLVQHFKKLSTQGQVDEKWGPELDIE 
KT KLL YTAGQS THAMEMLS S CA I S FC KS VKAE YAVAKS I LTLAKWIQAEWKE I SGQLK 
QVYRAQHQQNFTGLSTLSKNILTLIELPSVNTMEEEYPRIESESTVHIGVGEPDFILG 
QLYHLS S VQAP E VAKS WAALAS WAYRWGRKWDNAS QG EG VRLL PRE KS E VQNLLPDT 
ITEEEKERIYGILGQAVCRPAGIQDEDITLQITESEDNEEDDMVDVIWRQLISSCPWL 
SELDESATEGVIKWRKVVDRIFSLYKLSCSAYFTFLKLNAGQIPLDEDDPRLHLSHR 
VEQSTDDMIVMATLRLLRLLVKHAGELRQYLEHGLETTPTAPWRGI I PQLFSRLNHPE 
VYVRQS I CNLLCR VAQD S PHLI L YPA I VGT I SLS S E SQ AS GNKF S T A I PTLLGN I QG E 
ELLVSECEGGSPPASQDSNKDEPKSGLNEDQAMMQDCYSKIVDKLSSANPTMVLQVQM 
LVAE LRRVTVLWD E LWLG VLLQQHMYVLRR I QQLED EVKRVQNNNT LRKEE KI A I MRE 
KHTALMKPIVFALEHVRSITAAPAETPHEKWFQDNYGDAIENALEKLKTPLNPAKPGS 
S W I P F KE I MLS LQQRAQ KRAS Y I LRLEE I S P WLAAMTNT E I AL PG E VS ARDTVT I H S V 
GGTITILPTKTKPKKLLFLGSDGKSYPYLFKGLEDLHLDERIMQFLSIVNTMFATINR 
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QETPRFHARHYSVTPLGTRSGLIQWVDGATPLFGLYKRWQQREAALQAQKAQDSYQTP 
QNPGIVPRPSELYYSKIGPALKTVGLSLDVSRRDWPLHVMKAVLEELMEATPPNLLAK 
E LWS S CTT PDEWWR VTQS YARS TAVMSMVG Y 1 1 GLGDRHLDNVL I DMTTG EWH I D YN 
VCFEKGKSLRVPEKVPFRMTQNIETALGVTGVEGVFRLSCEQVLHIMRRGRETLLTLL 
E AFVYD PLVDWTAGGEAG F AGAVYGGGGQQAES KQS KREME RE I TRS L FS S RVAE I KV 
NWFKNRDEMLWLPKLDGSLDEYLSLQEQLTDVEKLQGKLLEEIEFLEGAEGVDHPSH 
TLQHRYSEHTQLQTQQRAVQEAIQVKLNEFEQWITHYQAAFNNLEATQLASLLQEIST 
QMDI/3PPSYVPATAFLQNAGQAHLISQCEQLEGEVGALLQQRRSVLRGCLEQLHHYAT 
VALQYPKAIFQKHRIEQWKTWMEELICNTTVERCQELYRKYEMQYAPQPPPTVCQFIT 
ATEMTLQRYAADINSRL IRQVERLKQEAVTVPVCEDQLKE I ERC I KVFLHENGEEGSL 
SLAS VI I SALCTLTRRNLMMEGAASSAGEQLVDLTSRDGAWFLEELCSMSGNVTCLVQ 
LLKQCHLVPQDLD I PNPMEAS ETVHLANGVYTS LQELNSNFRQ 1 1 F PEALRCLMKGE Y 
TLESMLHELDGLIEQTTDGVPLQTLVESLQAYLRNAAMGLEEETHAHYIDVARLLHAQ 
YGELIQPRNGSVDETPKMSAGQMLLVAFDGMFAQVETAFSLLVEKLNKME I PI AWRKI 
DIIREARSTQVNFFDDDNHRQVLEEIFFLKRLQTIKEFFRLCGTFSKTLSGSSSLEDQ 
NTVNGPVQIVNVKTLFRNSCFSEDQMAKPIKAFTADFVRQLLIGLPNQALGLTLCSFI 
SALGVDIIAQVEAKDFGAESKVSVDDLCKKAVEHNIQIGKFSQLVMNRATVLASSYDT 
AWKKHDLVRRLETSISSCKTSLQRVQLHIAMFQWQHEDLLINRPQAMSVTPPPRSAIL 
TSMKKKLHTLSQI ETS I ATVQEKLAALESS I EQRLKWAGGANPALAPVLQDFEATI AE 
RRNLVLKESQRASQVTFLCSNIIHFESLRTRTAEALNLDAALFELIKRCQQMCSFASQ 
FNSSVSELELRLLQRVDTGLEHPIGSSEWLLSAHKQLTQDMSTQRAIQTEKEQQIETV 
CETIQNLVDNIKTVLTGHNRQLGDVKHLLKAMAKDEEAALADGEDVPYENSVRQFLGE 
YKS WQDN I QTVL FTL VQAMGQ VRS QEHVEMLQE I T PT LKE LKTQS Q S I YNNLVS FAS P 
LVTDATNECSSPTSSATYQPSFAAAVRSNTGQKTQPDVMSQNARKLIQKNLATSADTP 
PSTVPGTGKSVACSPKKAVRDPKTGKAVQERNSYAVSVWKRVKAKLEGRDVDPNRRMS 
VAEQVDYVI KEATNLDNLAQLYEGWTAWV ,! 



Alignment Scores: 

Pred. No.: 0 Length: 11036 

Score: 15696.50 Matches: 3062 

Percent Similarity: 99.71% Conservative: 4 

Best Local Similarity:, 99.58% Mismatches: 2 

Query Match: 83.74% Indels: 7 

DB: 8 Gaps: 1 

US-10-720-460-2 (1-3657) x AY014957 (1-11036) 

Qy 590 HisGluAlaPheLysAsnHisValPheAsnValAspAsnAlaLysPheValValLysPhe 609 

J Mi INI I III III Ml III II lillli III Mill III III III III Mill I II! II 

Db 1 CATGAGGCTTTTAAG AAT CATGTGTTCAATGTAGACAATG CAAAATTTGT AGTT AAATTT 60 



Qy 

Db 

Qy 

Db 

Qy 
Db 

Qy 
Db 

Qy 

Db 

Qy 
Db 

Qy 



610 AspLeuSer AlaLeuThrThrlleGlyAsnAlaLysAsn 622 

III llh:: I I Mill III III MINIM I III II 

61 GACCTCAATTGACTACAAAATTTGTAGTTAAATTTGACTACAATTGGAAATGCCAAAAAC 120 

623 SerLeuI leGlyMetTrpAlaLeuSerProThrValPheAlaLeuLeuSerLysAsnLeu 64 2 

I II MIIIIMI II I Ml I MM III III III III MIIMM III III Ml II I III II 

121 TCACTAATAGGGATGTGGGCGCTATCTCCAACTGTCTTTGCACTTCTGAGTAAGAATCTG 180 
643 MetlleValHisSerAspLeuAlaValHisPheProAlalleGlnTyrAlaValLeuTyr 662 

I II III I Mil I II I II 1 1 II II I II Mill I II I II MM II III Mill Ml I II I II 

181 ATGATTGTGCACAGTGACCTGGCTGTTCACTTCCCTGCCATTCAGTATGCTGTGCTCTAC 240 

663 ThrLeuTyrSerHisCysThrArgHisAspHisPhelleSerSerSerLeuSerSerAla 682 

I II II I I Ml I I II I II I Ml III IMIIMI II Ml MM M I II Ml I I I II MM:: 
241 ACATTGTATTCTCATTGTACCAGGCATGATCACTTTATCTCTAGTAGCCTCAGTTCTTCC 300 



683 



702 



SerProSerLeuPheAspGlyAlaVallleSerThrValThrThrAlaThrLysLysHis 

I MM I III III III II 1 1 MM III MM II III II III I Mill III III Ml Mill 

301 TCTCCTTCTTTGTTTGATGGAGCTGTGATTAGCACTGTAACTACGGCTACAAAGAAACAT 360 



703 



722 



PheSerllelleLeviAsnLeuLeuGlylleLeuLeuLysLysAspAsnLeuAsnGlnAsp 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 

361 TTCTCAATTATATTAAATCTTCTGGGAATATTACTTAAGAAAGATAACCTTAACCAGGAC 420 
723 ThrArgLysLeuLeuMetThrTrpAlaLeuGluAlaAlaValLetiMetArgLysSerGlu 742 
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I III! Illllllllll llllll III MINI II I I I! II I II II I II :::|| I Mil II 

ACGAGGAAACTGTTAATGACTTGGGCTTTGGAAGCAGCTGTTTTAATGAAGAAGTCTGAA 



Db 


421 


ACGAGGAAACTGTTAATGACTTGGGCTTTGGAAGCAGCTGTTTTAATGAAGAAGTCTGAA 


480 


Qy 


n a i 


1 niT 1 y ITH±&r'17QJjeUir 


/ D Z 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

! 1 II 1 II II 1 II II II 1 M 1 1 1 [ M 1 II 1 1 1 II II II II II II 1 II 1 1 II I 1 1 II 1 II II 




Db 


481 


ACATACGCACCTTTATTCTCTCTTCCGTCTTTCCATAAATTTTGCAAAGGCCTTTTAGCC 


540 


Qy 




AsnThi~LeuV3.lGluAspVa.lAsnIleCysLsuGlriAlaCysSerSsirLeuHisAla.Leu 


*7ft O 






I i 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 

I I 1 1 1 1 II 1 1 1 1 1 1 1 1 I II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


541 


AACACTCTCGTTGAAGATGTGAATATCTGTCTGCAGGCATGCAGCAGTCTACATGCTCTG 


600 


Qy 


TO'} 


Se JTSeirSejrLeuPjroAspAspLeuLeuGliiAircfCy sValAspValCysArgValGlnLeu 


ono 
ouz 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


601 


TCCTCTTCCTTGCCAGATGATCTTTTACAGAGATGTGTCGATGTTTGCCGTGTTCAACTA 


660 


Qy 




v a x n x a o e xo j. y i nx Axg x x CHiyij x ha x a. rncoiyiiysijcuucubyaociiicrroLcu 


ftO o 
ozz 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 i 1 1 1 i 1 1 ] 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 




Db 


661 


GTGCACAGTGGAACTCGTATTCGACAAGCATTTGGAAAACTGTTGAAATCAATTCCTTTA 


720 


Qy 


pn-j 


Asp v ax vaxjjeuberAsnAsnAsnriis i nrv^xuixeuxntaxuixeber .LeuAxaijeuArg 


OA "i 






I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

II II 1 M II 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


721 


GATGTTGTCCTAAGCAATAACAATCACACAGAAATTCAAGAAATTTCTTTAGCATTAAGA 


780 


Qy 


04 J 


SerHisMetSerLysAlaProSerAsnThrPheHisProGlnAspPheSerAspVallle 


862 






I 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 ! 

II II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


781 


AGTCACATGAGTAAAGCACCAAGTAATACATTCCACCCCCAAGATTTCTCTGATGTTATT 


840 


Qy 


OCT 

OOJ 


oerfneiiebeu ryxtjxyAsnoeinxSAxginiAjxyijysAspAsni rpLieuoxuAryLieu 








1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


841 


AGTTTTATTTTGTATGGGAACTCTCATAGAACAGGGAAGGACAATTGGTTGGAAAGACTG 


900 


Qy 


ft ft"* 


fne i y x o e x \~y s ij x iLArg LieuAspijy s a xg as pijxnoexinxixerxOAxgAsn.ueu.Lieu 


Q/in 

y 






I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 II 1 1 1 1 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


901 


TTCTATAGCTGCCAGAGACTGGATAAGCGTGACCAGTCAACAATTCCACGCAATCTCCTG 


960 


Qy 




ijysinrAspAiavaiLeuxrpQjinTrpAiaiieTrpGluAiaAiaGinPneTnrVaiLeu 


922 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 II II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


961 


AAGACAGATGCTGTCCTTTGGCAGTGGGCCATATGGGAAGCTGCACAATTCACTGTTCTT 


1020 


yy 




oeirijysijeuAxy inxirxoxjeu«xyAxyA±a^±nASpinxFn 


y 4 z 






1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


1021 


TCTAAGCTGAGAACCCCACTGGGCAGAGCTCAAGACACCTTCCAGACAATTGAAGGTATC 


1080 


vy 


.3 


i xeAxyoeri»euAxaAxaxixs i nri-ieuAsnFroAsp^inAsp vaxbex%?xn i rp inr i nr 








1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 I 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


1081 


ATTCGAAGTCTCGCAGCTCACACATTAAAC C CTG ATC AGGATGTTAGTC AGTGGACAACT 


1140 


Qy 




AlaAspAsnAspGluGlyHisGlyAsnAsnGlnLeuArgLeuValLeuLeuLeuGlnTyr 


982 
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2401 



I II I II 1 1 1 1 II I II II 1 1 1 1 II I II I II I II 1 1 1 1 II II II II II I III III II II 11 

AATGAATTGGAAGTAACCATTATGATGGTGGTAGAAGCATTATGTGAACTTCATTGTCCT 1500 
GlxiAlalleGlnGlylleAlaValTrpSerSerSerlleValGlyLysAsnLeuLeuTrp 1102 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GAAGCTATACAGGGAATTGCTGTCTGGTCATCATCTATTGTTGGAAAAAATCTTCTGTGG 1560 



1 1 1 1 1 ii ii 1 1 1 ! mi nun mi ii 111 iimii 111 ii 
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GluHisLeuCysAlaMetThrGlyValAspCysCysIleSerSerPheAspLysSerVal 1142 

M I llllll I IIMII I II MM II INI III IIMII III II I III I III iiiiir 

GAACACCTGTGTGCCATGACAGGTGTTGATTGCTGCATCTCCAGCTTTGACAAATCGGTG 1680 
LeuThrLeuAlaAsnAlaGlyArgAsnSerAlaSerProLysHisSerLetiAsnGlyGlu 1162 

1 1 1 1 i 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !! 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 

CTCACCTTAGCCAATGCTGGGCGTAACAGTGCCAGCCCGAAACATTCTCTGAATGGTGAA 174 0, 
SerArgLysThrValLeuSerLysProThrAspSerSerProGluVallleAsnTyrLeu 1182 

lllllll II III I II I III III I III llllll III III III I II III! II III III! II I 

TCCAGAAAAACTGTGCTGTCCAAACCGACTGACTCTTCCCCTGAGGTTATAAATTATTTA 1800 
GlyAsnLysAlaCysGluPheTyrlleSerlleAlaAspTrpAlaAlaValGlnGluTrp 1202 

llllllllllllllllll IIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIII 

GGAAATAAAGCATGTGAGTGCTACATCTCAATTGCCGATTGGGCTGCTGTGCAGGAATGG 1860 



II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CAGAACGCT ATC CATGACTTG AAAAAGAGTACCAGTAGCACTTC CCTCAACCTGAAAGCT 1920 
AspPheAsnTyrlleLysSerLeuSerSerPheGluSerGlyLysPheValGluCysThr 1242 

IIIIIIMIIIIIIIMIIIIIIIIMIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIII 

GACTTCAACTATATAAAATCATTAAGCAGCTTTGAGTCTGGAAAATTTGTTGAATGTACC 1980 



GluGlnLeuGluLeuLeuProGlyGluAsnlleAsnLeuLexiAlaGlyGlySerLysGlu 

1 1 Mill 1 1 1 1 1 Mil IIMII III Mil || I Ml Ml III IIMII IIMII III MM 
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LysIleAspMetLysLysLeuLeuProAsnMetLeuSerProAspProArgGluLeuGln 

i 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 J 

AAAATAGACATGAAAAAACTGCTTCCTAACATGTTAAGTCCGGATCCGAGGGAACTTCAG 2100 



> 1 1 1 1 r r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 
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ATAGAACAAGATCAGAAGTGGCAGTCTATAACTGAAAATGTGGTAAAGTACTTGAAGCAA 
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i ii nm 
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ProValLeuSerThrLeuGlnLeuTyrCysSerSerAlaLeuGluAsnThrValSerAsn 1362 

II I III I II 1 1 1 1 II M II 1 1 1 II 1 1 1 1 II II 1 1 1 1 1 III 1 1 1 1 II 1 1 1 1 II II II 1 1 

CCAGTTCTAAGTACCTTGCAGCTGTATTGCTCATCTGCTTTGGAGAACACAGTTTCTAAC 2340 
ArgLeuSerThrGl\iAspCysLeuIleProLeuPheSerGluAlaLeuArgSerCysLys 1382 

ni ii inn ii n i i ;i ii ii ii ii iiiiiiii inn nm 

AGACTTTCAACAGAGGACTGTCTTATTCCACTCTTCAGTGAAGCTTTACGTTCATGTAAA 2400 



mim.iiiiiiiiiiiiii iimimiiiimmiiii iiiiiiiiiii ii 

CAGCATGACGTGAGGCCATGGATGCAGGCATTAAGGTATACTATGTACCAGAATCAGTTG 2460 
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LeuGluLysIleLysGluGlnThrValProIleArgSerHisLeuMetGluLeuGlyLeu 1422 

IMIIIIIIIIMIIMIMMIIMIIIIIIIIIIIIMIIIIIIIIIMIIIIMIII 

TTGGAGAAAATTAAAGAACAAACAGTCCCAATTAGAAGCCATCTCATGGAATTAGGTCTA 2520 
ThrAlaAlaLysPheAlaArgLysArgGlyAsnValSerLeuAlaThrArgLeuLeuAla 144 2 

Mill lllllllllllllllllllllll II III! II II II II 1 1 1 III II I MM II III 

ACAGCAG CAAAATTTGCT AGAAAACGAGGGAATGTGTCCCTTG CAACAAGACTGCTGG CA 2580 
GlnCysSerGluValGlnLeuGlyLysThrThrThrAlaGlnAspLeuValGlnHisPhe 1462 

1 1 1 1 1 1 1 M 1 1 II 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 j 1 1 1 M 1 1 1 1 1 1 1 ! 1 1 

CAGTGCAGTGAAGTTCAGCTGGGAAAGACCACCACTGCACAGGATTTAGTCCAACATTTT 2640 
LysLysLeuSerThrGlnGlyGlnValAspGluLysTrpGlyProGluLeiiAspIleGlu 14 82 

I I Ml II M 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 M III II 1 1 1 M M 

AAAAAACTATCAACCCAAGGTCAAGTGGATGAAAAATGGGGGCCCGAACTTGATATTGAA 2700 
LysThrLysLeuLeuTyrThrAlaGlyGlnSerThrHisAlaMetGluMetLeuSerSer 1502 

Mill I Ml Ml III MMM II MIMI Ml III I MM IMIIMM MMM Ml II 

AAAACCAAATTGCTTTATACAGCAGGCCAGTCAACACATGCAATGGAAATGTTGAGTTCT 2760 
CysAlalleSerPheCysLysSerValLysAlaGluTyrAlaValAlaLysSerlleLeu 1522 

III Ml III III III Ml MM I III III III Ml II I II III I II III III III I II II 

TGTGCCATATCTTTCTGCAAGTCTGTGAAAGCTGAATATGCAGTTGCTAAATCAATTCTG 2820 



IIIIIIIIIMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIM 
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TyrArgAlaGlnHisGlnGlnAsnPheThrGlyLeuSerThrLeuSerLysAsnlleLeu 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I l r l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
TACAGAGCTCAGCACCAACAGAACTTCACAGGTCTTTCTACTTTGTCTAAAAACATACTC 2940 

ThrLeuIleGluLeuProSerValAsnThrMetGluGluGluTyrProArglleGluSer 1582 

Ml Ml MMM II I II I II I Mill I II Ml Mill I Mill III III Ml MM I Ml 

ACTCTAATAGAACTGCCATCTGTTAATACGATGGAAGAAGAGTATCCTCGGATCGAGAGT 3000 



I I f f r 1 1 r 1 1 1 1 1 r 1 1 1 e 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r [ 1 1 1 1 1 1 1 1 1 

GAATCTACAGTGCATATTGGAGTTGGAGAACCTGACTTCATTTTGGGACAGTTGTATCAC 3060 
LeuSerSerValGlnAlaProGluValAlaLysSerTrpAlaAlaLeuAlaSerTrpAla 1622 

I II II II II II 1 1 II I M M I Ml II Ml MM MM MM II II I M II II II II 1 1 1 1 

CTGTCTTCAGTACAGGCACCTGAAGTAGCCAAATCTTGGGCAGCGTTGGCCAGCTGGGCT 3120 
TyrArgTrpGlyArgLysValValAspAsnAlaSerGlnGlyGluGlyValArgLeuLeu 1642 

III III III III Mill Ml MMM MMM Mill IMIIMM Ml III II I II II I 

TATAGGTGGGGCAGAAAGGTGGTTGACAATGCCAGTCAGGGAGAAGGTGTTCGTCTGCTG 3180 
ProArgGluLysSerGluValGlnAsnLeuLeuProAspThrlleThrGluGluGluLys 1662 

IIIMMMIIIIMMMIIIIIMIIMIIMIIMIMIIIIIIMIIIIIIIIIII 

CCTAGAGAAAAATCTGAAGTTCAGAATCTACTTCCAGACACTATAACTGAGGAAGAGAAA 3240 



I I I I I I I I I I I I I I I i I I I I I I I I 1 I I I I I I I I I I 1 I I I I I I I I I I I I I I 1 I I ] I I I I I I 
GAGAGAATATATGGT ATTCTTGGACAGG CTGTGTGTCGGCCGGCGGGG ATT CAGG ATGAA 3300 



1 1 i 1 1 1 J 1 1 1 1 1 1 r j 1 1 ( i j 1 1 1 IE i f r j i e 1 1 [ 1 1 1 1 ] 1 1 1 r 1 1 j 1 1 1 1 1 1 1 i j 1 1 



Ml 1 1 1 1 1 II MM 1 1 1 1 1 1 1 1 1 M I M 1 1 1 II I II II Ml III M MMM 



III Mill 1 1 1 Mill 1 1 MM I M MM MM I Ml I II III II I II MM I M Ml II 
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Db 


4801 


Qy 


2203 


Db 


4861 


Qy 


2223 


Db 


4921 


Qy 


2243 


Db 


4981 


Qy 


2263 


Db 


5041 


Qy 


2283 


Db 


5101 


Qy 


2303 


Db 


5161 


Qy 


2323 


Db 


5221 


Qy 


2343 


Db 


5281 


Qy 


2363 


Db 


5341 


Qy 


2383 


Db 


5401 



lllllllll INN llllll llllllllll llllllllllllllllll lllllllll III 



SerTyrlleLeuArgLeuGluGluIleSerProTrpLeuAlaAlaMetThrAsnThrGlu 2102 

llllll IIIMIIIIIMI llllll MM II MMNIMMMNMNNMIINI 



lllllll IMIMMMIII lllllllll llllllllllllllllll llllllllll II 



II llllllljlllilllll MMIMIMM Ml IIIIIMIIIMI MINIMUM 



IMIMMIMM lllllllll MINI llllll IMIIINIIIIIINIIIIIIIM 



NINNNNIMM MM II llllll III III llllllllllllllll IN II II I 



III II II II II IIMIMIIIIIIIIII ILM h IIIIIMI II I 

CGGTTCCATGCTCGACACTATTCTGTAACACCACTAGGAACAAGATCAGGACTAATCCAG 4860 



Mill llllllllill I III || llllllll I II llllllllllllllll III llllll 
TGGGTAGATGGAGCCACACCCTTATTTGGTCTTTACAAACGATGGCAACAACGGGAAGCT 4920 



AlaLeuGlnAlaGlnLysAlaGlnAspSerTyrGlnThrProGlnAsnProGlylleVal 

llllllll I I I II I II III I I I II I I II I I I llllllllllllllll llllllllill 



2242 



III III II I III Mill llllll lllllllll II llllllllllllllllll II I Mill 

CCCCGTCCTAGTGAACTTTATTACAGTAAAATTGGCCCTGCTTTGAAAACAGTTGGGCTT 5040 



llllllll I I I I I II II I I I I I III II II I I I I II I II II I I I I I I I I I I I I llllll 
AGCCTGGATGTGTCCCGTCGGGATTGGCCTCTTCATGTAATGAAGGCAGTATTGGAAGAG 5100 

LeuMetGluAl aThr Pr oProAsnLeuLeuAl aLy sGluLeuTrpSer Ser Cy sThrThr 2302 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
TTAATGGAGGCCACACCCCCGAATCTCCTTGCCAAAGAGCTCTGGTCATCTTGCACAACA 5160 



ProAspGluTrpTrpArgValThrGlnSerTyrAlaArgSerThrAlaValMetSerMet 

I L :lllllllllllllllllllllllllllllllllllllllll Ml lllllllll 

CCTGATGAATGGTGGAGAGTTACGCAGTCTTATGCAAGATCTACTGCAGTCATGTCTATG 



2322 



5220 



III II MINIMI II llllll lllllllll III IMIIIMIIMI III III llllll 

GTTGGATACATAATTGGCCTTGGAGACAGACATCTGGATAATGTTCTTATAGATATGACG 5280 



III 



I II II II MMI lllll:il M.IM 



II 



ValProGluLysvalProPheArgMetThrGlnAsnlleGluThrAlaLeuGlyValThr 2382 

lllllllllllllllll llllll III llllll llllllllllllllllll MM llllll 
GTTCCTGAGAAAGTACCTTTTCGAATGACACAAAACATTGAAACAGCACTGGGTGTAACT 5400 



lllllllll llllllll MNIMIMM llllll IMM Ml II llllllll 

GGAGTAGAAGGTGTATTTAGGCTTTCATGTGAGCAGGTTTTACACATTATGCGGCGTGGC 5460 
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Qy 


2403 


ArgGluThrLeuLeuThrLeuLeuGliiAlaPheValTyrAspProLeuValAspTrpThr 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


2422 


Db 


5461 


1 1 1 1 ii M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 it 

AC3AGAGACCCTGCTGACGCTGCTGGAGGCCTTTGTGTACGACCCTCTGGTGGACTGGACA 


5520 


Qy 


2423 


AlaGlyGlyGluA^aGlyPheAlaGlyAlaValTyrGlyGlyGlyGlyGlnGlnAlaGlu 


2442 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 II 1 1 II 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5521 


GCAGGAGG CGAGG CTGGGTTTGCTGGTGCTGTCTATGGTGG AGGTGGCCAGCAGGCCGAG 


5580 


Qy 


2443 


SerLysGlnSerLysArgGluMetGluArgGluIleThrArgSerLeuPheSerSerArg 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 S 1 1 1 1 1 1 1 1 1 1 1 


2462 


Db 


5581 


1 1 1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
AGCAAGCAGAGCAAGAGAGAGATGGAGCGAGAGATCACCCGCAGCCTGTTTTCTTCTAGA 


5640 


Qy 


2463 


ValAlaGluIleLysValAsnTrpPheLysAsnArgAspGluMetLeuValValLeuPro 


2482 






I 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 

II 1 1 1 1 1 1 1 1 1 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5641 


GTAGCTGAGATTAAGGTGAACTGGTTTAAGAATAGAGATGAGATGCTGGTTGTGCTTCCC 


5700 


Qy 


2483 


LysLeuAspGlySerLeuAspGluTyrLeuSerLeuGlnGluGlnLeuThrAspValGlu 


2502 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 II 1 1 II 1 II 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5701 


AAGTTGGACGGTAGCTTAGATGAATACCTAAGCTTGCAAGAGCAACTGACAGATGTGGAA 


5760 


Qy 


2503 


LysLeuGlnGlyLysLeuLeuGluGluIleGluPheLeuGluGlyAlaGluGlyValAsp 


2522 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 




Db 


5761 


AAACTGCAGGGCAAACTACTGGAGGAAATAGAGTTTCTAGAAGGAGCTGAAGGGGTGGAT 


5820 


Qy 


2523 


HisProSerHisThrLeuGlnHisArgTyrSerGluHisThrGlnLeuGlnThrGlnGln 


2542 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5821 


CATCCTTCTCATACTCTGCAACACAGGTATTCTGAGCACACCCAACTACAGACTCAGCAA 


5880 


Qy 


2543 


ArgAlaValGlnGluAlalleGlnValLysLeuAsnGluPheGluGlnTrpIleThrHis 


2562 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 II 1 II 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 II 1 1 1 1 1 1 .1 1 1 1 1 II 1 1 1 I 1 1 




Db 


5881 


AGAGCTGTTCAGGAAGCAATCCAGGTGAAGCTGAATGAATTTGAACAATGGATAACACAT 


5940 


Qy 


2563 


TyrGlnAlaAlaPheAsnAsnLeuGluAlaThrGlnLeuAlaSerLeuLeuGlnGluIle 


2582 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 
1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


5941 


TATPAGGPTGPATTPAATAATTTAGAAGPAAPAPAGPTTGPAAGrTTGPTTPAAfiAP.ATA 

ini^>n<ju\»ivi^ni x\*,nf\xt\r\x J. invjnnuwinvnwMv 1 X U^/vtwL X XVjV~X 1 ^nnunvjn 1 n 


6000 


Qy 


2583 


SerThrGlnMetAspLeuGlyProProSerTyrValProAlaThrAlaPheLeuGlnAsn 


2602 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6001 


AGCACACAAATGGAPPTTGGTPPTPPAAGTTAPGTGPPAGPAAPAGPPTTTPTGPAGAAT 


6060 


Qy 


2603 


AlaGlyGlnAlaHisLeuIleSerGlnCysGluGlnLeuGluGlyGluValGlyAlaLeu 


2622 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6061 


GCTGGTPAGGPPPAPTTGATTAGPPAGTGPGAGPAGPTGGAGGGGGAGGTTGGTGPTPTP 

wv«. x vjvj x v>nwvjv> v. v>nv> x x \jn x x rtvjv—v—ravj x uwvjn\jv.nvj^. x \jvjrtvjvjvj\jvj.iT.vjvj x x vjvj x vjv* iviv 


6120 


Qy 


2623 


LeuGlnGlnArgArgSerValLeuArgGlyCysLeuGluGlnLeuHisHisTyrAlaThr 


2642 






1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 




Db 


6121 


rTGPAGPAGAnr;rnrTrrnTfirTrrnTfir:rTriTrTfiir:AnrAArTf:rATrAPTATfirAAPp 

v- X <3\—n\j V»rtV3rtVjOV»vjV»- X v»Lvj 1 Vjv^ X LV<<Jluu^ lulL x UV3n\JUnnV< X OV^rt X UnV> inluLnntL 


fii fin 


Qy 


2643 


ValAlaLeuGlnTyrProLysAlallePheGlnLysHisArglleGluGlnTrpLysThr 


2662 






1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 I 1 1 1 
1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II II 1 1 1 II 1 1 1 1 1 II II II 




Db 


6181 


GTPC-JrPPTPPARTATPPPAArJPPPATATTTPAPaAAPATPPAATTPAAPAPTPnAAf^lAPP 
VJ X vjvj\_\_. V» X \3\-n\J l/ii ^UfirtUU ^ V^rt XnX X 1 V_/VO/VrLf-V^_M x Lorth 1 1 Vjrtrtv-rtVj 1 VjVjM/IVj/Wv V* 




Qy 


2663 


TrpMetGluGluLeuIleCysAsnThrThrValGluArgCysGlnGluLeuTyrArgLys 


2682 






1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


6241 


TGGATGGAAGAGPTPATPTGTAAPAPPAPAPTAPAOPPTTnTPAACJAnPTPTATAnnAAA 

x ourt x \j\jfXtvjn\j\, X v^rt ivlUl nn VAv. ^AUnVa X n\jnVjV~VJ X X Vj X V-./lrtVJi-ivjv_ 1 L. inl rtUUrtnrV 


6300 


Qy 


2683 


TyrGluMetGlnTyrAlaProGlnProProProThrValCysGlnPhelleThrAlaThr 


2702 






IIIIIIIIMIIIIIIIIIIIIIMIIIIMIMIIIIIIIIIIIIIIIIIIIIIIIIII 




Db 


6301 


TATGAAATGCAATATGCTCCCCAGCCACCCCCAACAGTGTGTCAGTTCATCACTGCCACT 


6360 


Qy 


2703 


GluMetThrLeuGlnArgTyrAlaAlaAspIleAsnSerArgLeuIleArgGlnValGlu 


2722 






II II II 1 II Mill III III II III Mill III II Mill Mill III II III II III 




Db 


6361 


GAJUVTGACCCTGCAGCGATACGCAGCAGACATCJ^C 


6420 


Qy 


2723 


ArgLeuLysGlnGluAlaValThrValProValCysGluAspGlnLeuLysGluIleGlu 


2742 






III 1 II 1 1 1 II III 1 II 1 M MM MUM 1 1 II llllllll 1 III 1 II 1 1 1 M III II 




Db 


6421 


CGCTTGAAACAGGAAGCTGTCACTGTGCCAGTTTGTGAAGATCAGTTGAAAGAAATTGAA 


6480 
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Qy 


2743 


Db 


6481 


Qy 


2763 


Db 


6541 


Qy 


2783 


Db 


6601 


Qy 


2803 


Db 


6661 


Qy 


2823 


Db 


6721 


Qy 


2843 


Db 


6781 


Qy 


2863 


Db 


6841 


Qy 


2883 


Db 


6901 


Qy 


2903 


Db 


6961 


Qy 


2923 


Db 


7021 


Qy 


2943 


Db 


7081 


Qy 


2963 


Db 


7141 


Qy 


2983 


Db 


7201 


wy 




Db 


7261 


Qy 


3023 


Db 


7321 


Qy 


3043 


Db 


7381 


Qy 


3063 



III MINI II! INII I II III I II III III Mill III llllll III II III! II I II 

CGTTGCATTAAAGTTTTCCTTCATGAGAATGGAGAAGAAGGATCTTTGAGTCTAGCAAGT 6540 



II 1 1 1 II II I II I II II 1 1 1 II I I II I III I IIIM II II II 1 1 1 1 1 1 1 II II II 1 1 1 

GTTATTATTTCTGCCCTTTGTACCCTTACAAGGCGTAACCTGATGATGGAAGGTGCAGCG 6600 
SerSerAlaGlyGluGlnLeuValAspLeuThrSerArgAspGlyAlaTrpPheLeuGlu 2802 

II 1 1 1 1 1 II 1 1 1 1 1 1 III 1 1 III 1 1 1 1 1 1 1 1 II III II II II II M M 1 1 1 II III II II 

TCAAGTGCTGGAGAACAGCTGGTTGATCTGACTTCTCGGGATGGAGCCTGGTTCTTGGAG 6660 

GluLeuCysSerMetSerGlyAsnValThrCysLeuValGlnLeuLeuLysGlnCysHis 2822 
II I I II I II I I I I II III I II I I II II I I II I I I II II II I I II I I I I I II III II I 
GAACTCTGCAGTATGAGCGGAAACGTCACCTGCTTGGTTCAGTTACTGAAGCAGTGCCAC 6720 

LeuValProGlnAspLeuAspIleProAsnProMetGluAlaSerGluThrValHisLeu 2842 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
CTGGTGCCACAGGACTT AG ATAT CCCGAACCCCATGG AAG CGTCTG AGACAGTTC ACTT A 6780 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIII 

GCCAATGGAGTGTATACCTCACTTCAGGAATTGAATTCGAATTTCCGGCAAATCATATTT 6840 



III III III III II III II I III II I I II III II llllll III III I II III II II MM 
CCAGAAG CACTTCG ATGTTT AATG AAAGGGG AATACACGTTAG AAAGTATG CTGCATG AA 6900 



LeuAspGlyLeuIleGluGlnThrThrAspGlyValProLeuGlnThrLeuValGluSer 

III llllll III II III II I III II I III III II I II III I I I I I I I I II II II I I I 
CTGGACGGTCTTATTGAGCAGACCACCGATGGCGTTCCCCTGCAGACTCTAGTGGAATCT 



2902 



6960 



LeuGlnAlaTyrLeuArgAsnAlaAlaMetGlyLeuGluGluGluThrHisAlaHisTyr 2922 

III M I III IMIIII I III Mill MM Ml II I II III I II Ml MIMI II III III 

CTTC AGGCCTACTT AAGAAACGCAG CTATGGGACTGG AAGAAG AAACAC ATGCT CATT AC 7020 
IleAspValAlaArgLeuLexiHisAlaGlnTyrGlyGluLeuIleGlnProArgAsnGly 2942 

i 1 1 1 E 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 i 1 M 1 1 1 1 i I i I M I 

ATCGATGTTGCCAGACTACTACATGCTCAGTACGGTGAATTAATCCAACCGAGAAATGGT 7080 
SerValAspGluThrProLysMetSerAlaGlyGlnMetLeuLeuValAlaPheAspGly 2962 

Mill 1 1 II I II 1 1 III I II MM 1 1 1 1 1 1 II MM I II I M 1 1 1 II 1 1 1 II II II 1 1 

TCAGTTGATGAAACACCCAAAATGTCAGCTGGCCAGATGCTTTTGGTAGCATTCGATGGC 7140 
MetPheAlaGlnValGluThrAlaPheSerLeuLeuValGluLysLeuAsnLysMetGlu 2982 

III III III III II llllll MMII II MM II III III I Mill II II II I II II III 

ATGTTTGCTCAAGTTGAAACTGCTTTCAGCTTATTAGTTGAAAAGTTGAACAAGATGG7VA 7200 
I leProI leAlaTrpArgLy s I leAspI lei leArgGluAl aArgSerThrGlnValAsn 3002 

li II II II 11:11 II IMMIIIIIIIIIMIIIIIIIIIMIIII! Ill 

ATTCCCATAGCTTGGCGAAAGATTGACATCATAAGGGAAGCCAGGAGTACTCAAGTTAAT 7260 



lllllllllllllllllllllllllllllllll 



I I I I I I I I I I 



GlnThrlleLysGluPhePheArgLeuCysGlyThrPheSerLysThrLeuSerGlySer 3042 

M M IM M I I I I Mi MIMIMM I I Mill II I I 

CAGACTATTAAGGAGTTCTTCAGGCTCTGTGGTACCTTTTCTAAAACATTGTCAGGATCA 7380 
SerSerLeuGluAspGlnAsnThrValAsnGlyProValGlnlleValAsnValLysThr 3062 

Ml II 1 1 II I II I III 1 1 II Mill 1 1 II 1 1 1 III 1 1 II II II II 1 1 II MM I Mill 

AGTTCACTTGAAGATCAGAATACTGTGAATGGGCCTGTACAGATTGTCAATGTGAAAACC 7440 
LeuPheArgAsnSerCysPheSerGluAspGlnMet AlaLysProI leLysAlaPheThr 3082 

Mill Mill III llllll lllllllll lllllllllllllllllll III III MM I 
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nh 

UU 


7441 




7500 


Qy 


3083 


AlaAspPheValArgGlnLeuLeuIleGlyLeuProAsnGlnAlaLeuGlyLeuThrLeu 


3102 






I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

II 1 1 II I II II II II II II II 1 II II 1 1 1 II 1 II II 1 II 1 1 1 I 1 II II 1 1 II II II II 1 1 




nh 
uu 


7501 


X VJrtv, X X X VJ X UAUUV^nwv X V* X X vjrt X riuviu ^ A t\\~, V^l»/U*\l^\^/"U"iv7l>l» V». X Lwun^ X ^rt^nU X \J 


7560 


Qy 


3103 


CysSerPhelleSerAlaLeuGlyValAspIlelleAlaGlnValGluAlaLysAspPhe 

1 1 1 i II 1 1 1 1 1 II 1 1 I 1 1 1 < 1 1 t 1 1 1 1 t 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 


3122 


UU 


/ jOX 


1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

X uLAu X X X X ft X Uiu X uL 1L1 VJVjVj X VJ X rtwLrt X V_M X X uL X LnrlU X noAIJULAAnUUiiL XXX 




Qy 


3123 


GlyAlaGluSerLysValSerValAspAspLeuCysLysLysAlaValGluHisAsnlle 


3142 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 II 1 1 1 1 1 1 I 1 II 1 1 1 II 1 1 1 1 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 I 1 i 1 1 1 1 




nh 


7621 


Vjvj X U^^Vj/vvioV^vviu 1 1 ILlui 1 VjH X un X X V. X Vj X nnunnnu^.vju X ou/irtUn X r\±\\^J-\ X v- 


/oov 


Qy 


3143 


GlnlleGlyLysPheSerGlnLeuValMetAsnArgAlaThrValLeuAlaSerSerTyr 


3162 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 II 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




nh 
uu 


7C AT 
/ D O -L 




774 ft 


Qy 


3163 


AspThrAlaTrpLysLysHisAspLeuValArgArgLeuGluThrSerlleSerSerCys 


3182 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 
1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




nh 
uu 


774 1 


f^APAPT(2PHT<7fiAAfiAAfiPATriAr'TTnifiTr^PriAa 


7 q nn 
/ o u u 


Qy 


3183 


LysThrSerLeuGlnArgValGlriLeuHisIleAlaMetPheGlnTrpGlnHisGluAsp 


3202 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 
1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 11 1 II 1 II 1 II 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




uu 


/OU1 


i-i/iLii-i^,/-LWo L. U X vjLALtL.VjLtVj X X LAbL X vjL^4 1 A X ^tjLLA X Lr X X X X LtLtLAAL-A X LiAALtA X 


/ob U 


Qy 


3203 


LeuLeuIleAsnArgProGlnAlaMetSerValThrProProProArgSerAlalleLeu 


3222 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I* 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 




nh 

uu 


7A61 


rTarT'raTPaaTariappapaar , r , raTr , TriPTPapaf , r , Tr , pprpapppTr , Tv ,, r i 'PiiTr , r , Ta 

V- X rlv- X lnl Unn X AVjALLALAAuULA lul L. AVj 1 LALAL L X L. LLLLrtLbb lLUjLlAlLLlrt 


/ yz u 


Qy 


3223 


ThrSerMetLysLysLysLeuHisThrLeuSerGlnlleGluThrSerlleAlaThrVal 


3242 






I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 l l 1 l l l l l l l l l l l 1 l l l l l l l l 

II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 




Db 


7921 


ArrAfiraTRAAAaafiAafjrTnrATarrPTnanppar.aTTriaaapTTPTaTTrippapaPTT 

ttULAOLA X Vjft/-Lrt-rtJ-iO.MJ"iVj V— X VJ X t\ V* V- X Urtu \— V- X X UftftftL X X L X A X X \3 LuAL.A\J X X 


7QQft 

/you 


Qy 


3243 


GlnGluLysLeuAlaAlaLeuGluSerSerlleGluGlnArgLeuLysTrpAlaGlyGly 


3262 






1 1 1 1 1 1 1 1 1 1 1 I 1 I I I I I i i I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 i 1 
II 1 1 1 1 1 1 1 1 1 II 1 II 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 




Db 


7QR1 


PaP.P.aPa ap.PTappTPPaPTTPa aTPa aPTaTTPa aPBPPPaPTPR Ts.r tr vr t r*nms.r t r tr rr , n r r 
LALio AL? AALi L. X Avj L. 1 uLAL 1 1 OAA 1 L. AALr 1A1 1 Lj AALAbi L. b/ AL X LAAb 1 LtLiLi LAbb X vab» X 


Q Pi a a 


Qy 


3263 


AlaAsnProAlaLeuAlaProValLeuGlnAspPheGluAlaThrlleAlaGluArgArg 


3282 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I 1 1 M 1 I i i I i i i i i i I i i i i i i i i i i i i i i i i i i > i i i i i i m 
1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




uu 




nr i r , A'h cccvrir' a TTP^ppprTTTR p""p a p* a spb tttt^ a a p< f a a cr* attvp p , tpp* a 7\ rpsspr 

X uLAl luoLLLL X ulAL lAwviuAl 1 X 1 bAAbLAALtjAl AbL 1 uAAAbAAbA 




Qy 


3283 


AsnLeuValLeuLysGluSerGlnArgAlaSerGlnValThrPheLeuCysSerAsnlle 


3302 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i M i i i i i i i i i i i i i i i i i i ii i ii i i i ii i i i i i i i i i i i 
1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 




Db 


8101 


aaTPTTP.TPPTTaaapap.apppaaapappaaPTPappTpapaTTTPTPTPPappaaTaTP 

ftft 1V.1 X Vj X L.L. X X AAAoAVjALiL- L-AAALtALtLAAu X LAvjvj 1 UiLA 1 1 ILlbl VjL.AoL.AA 1 A 1 L 


oloU 


Qy 


3303 


IleHisPheGluSerLeuArgThrArgThrAlaGluAlaLeuAsnLeuAspAlaAlaLeu 


3322 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 l l l l l l 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 i 1 i M i i i 
1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




nh 
uu 


ftl CI 
OlDl 


a r r r PP , aT ,r r r r r prtia a aPTTTa pp aapRipi a nqiri f a a a /t^p" i" pa a a ppTppRTnppnr'PTTA 
AX X LAI X X IbAAAbl 1 1 ALLjAAL-AAoAAL X LtLAVjAAvjL.L. X X AAAL-L. xL^LtAxLtL.LtuLLVTTA 


8220 


Qy 


3323 


PheGluLeuIleLysArgCysGlnGlnMetCysSerPheAlaSerGlnPheAsnSerSer 


3342 






I I I I I I I I I I I I I I I I I i i i I i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




nh 
uu 


0771 


TTTP A A P"""P A A r P/"' A A /"* (~*C* 7\ rp/—« rp/-< 7\ pp7ipi\ rp/-» rp/-»( ill 1 i <"»/•*» i plIUMppn H^/" 1 A OA /^>l«l>'l> A A A 

1 X 1 LtAAL i AA x LAAbbbA 1 L» 1 LAbLAbA 1 Cj 1 Cj I XL-Lix X ILjLAI LALAbl ITAACACjTTCA 


8280 


Qy 


3343 


ValSerGluLeuGluLeuArgLeuLeuGlnArgValAspThrGlyLeuGluHisProIle 


3362 






1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 II 1 1 1 1 1 1 




Db 


8281 


GTGTCTGAGTTAGAGCTTCGTTTATTACAGAGAGTGGACACTGGTCTTGAACATCCTATT 


8340 


Qy 


3363 


GlySerSerGluTrpLeuLeuSerAlaHisLysGlnLeuThrGlnAspMetSerThrGln 


3382 






llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 




Db 


8341 


GGCAGCTCTGAATGGCTTTTGTCAGCACACAAACAGTTGACCCAGGATATGTCTACTCAG 


8400 


Qy 


3383 


ArgAlalleGlnThrGluLysGluGlnGlnlleGluThrValCysGluThrlleGlnAsn 


3402 






IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIMIIIIIIIIIIIIIIIIIII 




Db 


8401 


AC^GCAATTCAGACAGAGAaAGAGCAGCAGATAGaaACGGTCTGTGaaACaATTCAGAAT 


8460 


Qy 


3403 


LeuValAspAsnlleLysThrValLeuThrGlyHisAsnArgGlnLeuGlyAspValLys 


3422 
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MIMMMMMMMMMIMM llllll III III Mill IIMIII II llllll 

8461 CTGX3TTGATAATATAAAGACTGTGCTCACTGGTCATAACCGACAGCTTGGAGATGTCAAA 



Db 


8461 


CTGGTTGATAATATAAAGACTGTGCTCACTGGTCATAACCGACAGCTTGGAGATGTCAAA 8520 


Ov 
vy 


3423 


HisLeuLeuLysAlaMetAlaLysAspGluGluAlaAlaLeuAlaAspGlyGluAspVal 3442 






! ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Db 


8521 


CATCTCTTGAAAGCTATGGCTAAGGATGAAGAAGCTGCTCTGGCAGATGGTGAAGATGTT 8580 


vy 


3443 


PrnTv t~CI 1 n Sqn Qp r\7a 1 A mCl 1 riPVi^Ti^nf^l vT21 iiTVrTiVciQprTTTim n AQT*iA«3Ti Tl & 






1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Db 


8581 


CCCTATGAGAACAGTGTTAGGCAGTTTTTGGGTGAATATAAATCATGGCAAGACAACATT 8640 


vy 


3463 


filnThrVal LpuPh^ThrL^iiValOlnAl aMpt"Ol vfJlnValA-ra^prOlnGluHiflVal ^482 

vj j. ii x in v aiLic unic x ixx. ucu v axuxiinxcu ic k>vjxjr\jxiiv cixni yoci uiuui <-ai i x ovax _> *s u 






1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 


Db 


8641 


CAAACAGTTCTATTTACATTAGTCCAGGCTATGGGTCAGGTTCGAAGTCAAGAACACGTT 8700 


Ov 


3483 


filnMPtljpiiGlnGlii Tlp>Thi~PTnTHr'Tif*iilA/Qf51 \iTjPiiTiVflThr*m nfiprRl nS^irTl ^ ^ 0 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i ii i i i i i i i i i 


Db 


8701 


GAAATGCTCCAGGAAATCACTCCCACCTTGAAAGAACTGAAAACACAAAGTCAGAGTATC 8760 


Ov 

vy 


3503 


TvrA«?nA<?nTiPiiVa 1 fioi-Phif^A 1 aSprPrnTiPiiVa 1 THt*Aqt*)A1 ^Tlrr-ARnf^ 1 nTvpRpT" ^9 9 
x y inoitnoiiucu vcxxqcx r ucniaoci *r x> uuc uvaxi iiL/io^nia x uinDiiui ixv«y soci j j ^ ^ 






1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Db 


8761 


TATAATAATTTAGTGAGTTTTGCATCACCCTTAGTCACCGATGCAACAAATGAATGTTCG 8820 


Ov 

vy 


3523 


ocsx. rxui iix, oci ocinxaiui lyi vjx.iifx. uoci rucnXanxcLnxavainxvjOCxrioU x ixx. jji^ 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i M 1 


Db 


8821 


AGTCCAACGTCATCTGCTACTTATCAGCCATCCTTCGCTGCAGCAGTCCGGAGTAACACT 8880 


Ov 

vy 


3543 


(~1 "] \rfl~\ n T .\/ TVi y~Ci 1 nPrn&QnVa 1 Moh QptCI nZionll a 7\ vrrT ,voT .on T 1 of^ 1 nT.voion 

\jx.y <j -LiiJ-iy a xxxx. Vjxixxr x. Ufto pvainCLOCxVjltlnoUnlanl ^IiyoiicUl .Lcv7X.lixjy anUU j jDZ 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 l-l 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Db 


8881 


GGC C AG AAGACTCAG CCTGATGTCATGT C ACAGAATGCTAGAAAGCTGATCCAGAAAAAT 8940 


Ov 
vy 


3563 


T iPii A 1 3 T"Vl t~£p»t~A 1 a A»T"» r rhT"Pr*nPTT>Q^Y" f rhi rVa 1 PT"rrf"5l vTVi WIl wT ,\/ cQp r~\7zt 1 Si a "3 c Q o 
jjcunx c* x xxx. gciniano^ x ii x n uri uocx. x nx vcixrx uoxy x iix ui y uy o>jcj. v axnxa j j o <6 






! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 i 1 1 1 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I i i i i i 


Db 


8941 


CTTGCTACATCAGCTGATACTCCACCAAGCACCGTTCCAGGAACTGGCAAGAGTGTTGCT 9000 


Ov 

vy 


3583 


Ly oOCl tr x. \Ji-iy ouy onXavaxnx yna \Jtr x. wXjy a X ILL kjiyLyonlaVaxulllulUAi^non jDUi 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 It 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 II II II 1 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Db 


9001 


TfiTAfiTnPTAAAAA<7f^PA<*!TPA(2AnAPr , r , TAAZi iPffififia aafirnnTnnaanafiariaaap q n en 


vy 


3603 


SerTyrAlaValSerValTrpLysArgValLysAlaLysLeuGluGlyArgAspValAsp 3622 






IIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIIIIIIIIIII 


Db 


9061 


TCCTATGCAGTGAGTGTGTGGAAGAGAGTGAAAGCCAAGTTAGAGGGCCGAGATGTTGAT 9120 


Qy 


3623 


ProAsnArgArgMetSerValAlaGluGlnValAspTyrVallleLysGluAlaThrAsn 3642 






MIMIIIIIIIIIIMIIIIIIMIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIII 


Db 


9121 


CCGAATAGGAGGATGTCAGTTGCTGAACAGGTTGACTATGTCATTAAGGAAGCAACTAAT 9180 


Qy 


3643 


LeuAspAsnLeuAlaGlnLeuTyrGluGlyTrpThrAlaTrpVal 3657 






Ml I II Ml 11.11 II II IMI II II II 1 


Db 


9181 


CTAGATAACTTGGCTCAGCTC3TATGAAGGTTGGACAGCCTGGGTG 9225 
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APPENDIX B 

Q96Q15_HUMAN 



ID Q96Q15_HUMAN PRELIMINARY; PRT; 3657 AA. 

AC Q96Q15; 

DT 01-DEC-2001 (TrEMBLrel. 19, Created) 

DT 01-DEC-2001 (TrEMBLrel. 19, Last sequence update) 

DT 01-MAR-2004 (TrEMBLrel. 26, Last annotation update) 

DE Phosphatidyl inositol 3-kinase-related protein kinase. 

GN Name=smg-1; 

OS Homo sapiens (Human) . 

OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 

OC Mammalia; Eutheria; Euarchontoglires; Primates; Catarrhini; Hominidae; 

OC Homo . 

OX NCB I JTaxI D= 9 6 0 6 ; 

RN [1] 

RP NUCLEOTIDE SEQUENCE . 

RX MEDLINE=21429078; PubMed=11544179 ; DOI=10 . 1101/gad . 913001 ; 

RA Yamashita A., Ohnishi T., Kashima I., Taya Y . , Ohno S.; 

RT "Human SMG-1, a novel phosphatidyl inositol 3-kinase-related protein 

RT kinase, associates with components of the mRNA surveillance complex 

RT and is involved in the regulation of nonsense-mediated mRNA decay."; 



RL Genes Dev. 15:2215-2228(2001). 

DR EMBL; AB061371; BAB70696.1; -; mRNA. 

DR Ensembl; ENSG00000157106 ; Homo sapiens. 

DR GO; GO: 0005488; F:binding ; IEA. 

DR GO; GO: 0016301; F:kinase activity; IEA. 

DR GO; GO:0016773; F : phosphotransferase activity, alcohol group . . .; IEA. 



DR InterPro; IPR011989; ARM-like. 

DR InterPro; IPR003152; FATC. 

DR InterPro; IPR000357; HEAT. 

DR InterPro; IPR000403; PI3/4_kinase_cat . 

DR Pfam; PF02260; FATC; 1. 

DR Pfam; PF02985; HEAT; 1. 

DR Pfam; PF00454; PI3__PI4_kinase; 1. 

DR SMART; SM00146; PI3KC; 1. 

DR PROSITE; PS00916; PI3_4_KINASE_2 ; 1. 

DR PROSITE; PS50290; PI3_4_KINASE_3 ; 1. 

KW Kinase . 

SQ SEQUENCE 3657 AA; 410286 MW; 182D59966FD82243 CRC64 ; 



Query Match 100.0%; Score 18745; DB 2; Length 3657; 

Best Local Similarity 100.0%; Pred. No. 0; 

Matches 3657; Conservative 0; Mismatches 0; Indels 0; Gaps 0; 



Qy 


i 


MSRRAPGSRLSSGGTNYSRSWNDWQPRTDSASADPGNLKYSSSRDRGGSSSYGLQPSNSA 


60 






III II Ml II II III II II llll II II 111 HI II II MM! II II! Ill IIIIll INI 




Db 


i 


MSRRAPGSRLSSGGTNYSRSWNDWQPRTDSASADPGNLKYSSSRDRGGSSSYGLQPSNSA 


60 


Qy 


61 


WSRQRHDDTRVTlADIQNDEKGGYSVTJGGSGENTYGRKSLGQELRvKNVTSPEFTSVQHG 


120 






IIIIMIIIIIIIIIIMIIIIIMIMIIIIIIMMIMIIIMMMMIIIIMM 




Db 


61 


WSRQRHDDTRVHAD I QNDEKGGYS VNGGSGENTYGRKSLGQELRVNNVTS PEFTS VQHG 


120 


Qy 


121 


SRALATKDMRKSQERSMSYSDESRLSNLLRRITREDDRDRRLATVKQLKEFIQQPENKLV 


180 






Mill III Mil II II III llll Mill II Mill II Ml II Mill III MM Ml III 




Db 


121 


SRALATKDMRKSQERSMSYSDESRLSNLLRRITREDDRDRRLATVKQLKEFIQQPENKLV 


180 


Qy 


181 


LVKQLDNILAAVHDVLNESSKLLQELRQEGACCLGLLCASLSYEAEKI FKWI FSKFSSSA 


240 






MIIIMIIMIMIMIIIMIMMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIII 




Db 


181 


LVKQLDNILAAVHDVLNESSKLLQELRQEGACCLGLLCASLSYEAEKI FKWI FSKFSSSA 


240 


Qy 


241 


KDEVKLLYLCATYKALETVGEKKAFSSVMQLVMTSLQSILENVDTPELLCK^ 


300 






MIIIIIIIIMMIIIMIIIIMIIIMMMIIMIIIIIIIIIIIIIIIIIIIIII 




Db 


241 


KDEVKLLYLCATYKALETVGEKKAFSSVMQLVMTSLQS I LENVDTPELLCKCVKC I LLVA 


300 


Qy 


301 


RCYPHI FSTNFRDTVDI LVGWHI DHTQKPSLTQQVSGWLQSLEPFWVADLAFSTTLLGQF 


360 






MMIMIIIIIIMIIIIIMIIIIIMIIIIIIIIIIIIIIIIIIIIMIIIIIIIII 




Db 


301 


RCYPHI FSTNFRDTVDI LVGWHI DHTQKPSLTQQVSGWLQSLEPFWVADLAFSTTLLGQF 


360 


Qy 


361 


LEDMEAYAEDLSHVASGESVT3EDVPPPSVSLPKIAALLRVFSTVVRSIGERFSPIRGPPI 


420 






1 1 1 1 1 M 1 II 1 II M 1 1 1 1 II M 1 1 II M II 1 II II II 1 1 1 1 II M 1 1 1 M II 1 1 II 1 1 1 




Db 


361 


LEDMEAYAEDLSHVASGES VDEDVP PPS VSLPKLAALLRVFSTWRS I GERFS P I RGPPI 


420 
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Qy 


421 


TEAYWDVLYRVMRCVTAANQVFFSEAVLTAANECVGVLLGSLDPSMTIHCDMVITYGLD 


480 






III II Ml II 1 IM II Ml M 1 IHIIIIIIIIMIIIIIIHIIIIIIIIIIIHIII 




Db 


421 


TEAYWDVLYRVMRCVTAANQVFFSEAVLTAANECVGVLLGSLDPShIT I HCDMVI TYGLD 


480 


Qy 


481 


QLENCQTCGTDYI ISVLNLLTLI VEQINTKLPSSFVEKLFI PSSKLLFLRYHKEKEWAV 


540 






IIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIMIII 




Db 


481 


QLENCQTCGTDYI I SVLNLLTLI VEQINTKLPSSFVEKLFI PSSKLLFLRYHKEKEWAV 


540 


Qy 


541 


AHAVYQAVLS LKN I PVLETAYKLI LGEMTCALNNLLHSLQLPEACSEI KHEAFKNHVFNV 


600 






III II III II III III III II III III II III III UN! Mill Mill III III MM 




Db 


541 


AHAVYQAVLSLKNI PVLETAYKLI LGEMTCALNNLLHSLQLPEACSEI KHEAFKNHVFNV 


600 


Qy 


601 


DNAKFWKFDLS ALTT I GNAKNS L I GM WALS PTVFALLS KNLM I VH SDLAVHFP AI QYAV 


660 






IIIIMIIIIIMIIIIIIIIIIIMIIMIIIIIIIIIIIIIIMIMIMIIIIIMI 




Db 


601 


DNAKFWKFDLS ALTT I GNAKNS LI GMWALS PTVFALLS KNLM I VHSDLAVHFPAI QYAV 


660 


Qy 


661 


L YTLYS HCTRHDHF I SSSLSSASPSLFDGAVI STVTTATKKHFS 1 1 LNLLG I LLKKDNLN 


720 


Db 


661 


MM lllllll Mill HIM II 1 III II I'll III I.I III II II MM II III III Nil 

L YTLYS HCTRHDHF I SSSLSSASPSLFDGAVI STVTTATKKHFS 1 1 LNLLG I LLKKDNLN 


720 


Qy 


721 


QDTRKLLMTWALEAAVLMRKSETYAPLFSLPSFHKFCKGLLANTLVEDVN I CLQACSSLH 


780 






II 1 1 1 1 1 1 II 1 M II 1 II 1 1 1 1 II II 1 II 1 M II 1 1 1 II 1 II 1 1 1 II 1 II 1 II M 1 M 1 1 




Db 


721 


QDTRKLLMTWALEAAVLMRKSETYAPLFSLPSFHKFCKGLLANTLVEDVN I CLQACSSLH 


780 


Qy 


781 


AL S S SL PDDLLQRCVDVCR VQL VHS GTR I RQAFGKLLKS I PLDWLSNNNHTE I QE I SLA 


840 






1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 II 1 1 1 1 1 M 1 1 1 1 




Db 


781 


AL S S SL PDDLLQRCVDVCR VQL VHSGTR I RQAFGKLLKS I PLDWLSNNNHTE I QE I SLA 


840 


Qy 


841 


LRSHMSKAPSNTFHPQDFSDVISFILYGNSHRTGKDNWLERLFYSCQRLDKRDQSTIPRN 


900 






MMMMMIIMMIMIIMIMIIIMMIIMMMIMMMMMMMIMI 




Db 


841 


LRSHMSKAPSNTFHPQDFSDVI SFI LYGNSHRTGKDNWLERLFYSCQRLDKRDQSTI PRN 


900 


Qy 


901 


LL KTDAVLWQWA I WEAAQFTVLS KLRTPLGRAQDT FQT I EG 1 1 RSLAAHTLNPDQDVSQW 


960 






IMIII II Ml IMIM II II II Mil II Ml III II HIM III III MM II II MM 




Db 


901 
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